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(54) Stator structure of variable reluctance resolver 



(57) A stator assembly is formed by sandwiching a 
circular stator core made of soft magnetic plates from 
the both sides with a first magnetic-pole assembly hav- 
ing a part mounting section and a second magnetic-pole 
assembly. The stator core, the first magnetic-pole as- 
sembly, and the second magnetic-pole assembly are 
surrounded by a synthetic resin in a manner such that 
a surface at which a magnetic-pole tooth of the stator 
core face a rotor is exposed. The part mounting section 
has a plu rality of holes in each of which a pin (not shown) 
penetrates, and holes also penetrating in the stator core 
at positions corresponding to the outside of the circum- 
ference of the first magnetic-pole assembly. The first 
magnetic-pole assembly and the part mounting section, 
and the second magnetic-pole assembly are fitted with 
the synthetic resin surrounding through the plurality of 
through holes provided for the stator core. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a stator struc- 
ture of a variable reluctance resolver, and more partic- 
ularly concerns a stator structure of a variable reluc- 
tance resolver having excellent waterproofing, oil-proof- 
ing, vibration resisting and shock resisting features. 

2. Description of the Related Art 

[0002] In a resolver for various uses such as detection 
of rotating position, there is provided a variable reluc- 
tance resolver having a plurality of magnetic poles pro- 
jecting from a circular yoke member, and a rotor In a 
stator in which stator windings are wound around the 
magnetic poles. 

[0003] In the stator magnetic pole of the variable re- 
luctance resolver, a plurality of circular yoke members 
formed by stamping out a soft iron plate with a press die 
are laminated to form a stator core. In the structure of 
the stator, stator windings wound around a plurality of 
magnetic poles of the stator core are subjected to pot- 
ting, on which a protective cover is fixed with an adhe- 
sive, or a stator is vertically sandwiched with a cover 
mechanically. In addition as another structure, a mem- 
ber made of an insulator (stator magnetic-pole assem- 
bly) for winding a coil around the stator core is disposed 
in a manner so as to surround magnetic-pole teeth of 
the stator core. In order to ensure insulation between 
the winding coil and the stator magnetic-pole assembly 
covering the stator magnetic poles, an insulator made 
of an insulating material such as a resin is separately 
formed, and which is inserted in the coil winding sections 
of the stator magnetic-pole assembly. Alternatively, an 
insulating coating is directly sprayed onto the stator 
magnetic-pole assembly or chemical treatment is ap- 
plied to form a thin insulating film over the entire surface 
without inside surface of the poles. 
[0004] However, in the structure in which the protec- 
tive cover is fixed with the adhesive, it may be disen- 
gaged due to change in temperature, vibration, or 
shock. In addition, since a claw section of the protective 
cover made of the insulating material such as the resin 
is inserted in a slot section in which the coil of the stator 
magnetic-pole assembly is wound, a coating of the coil 
is damaged to cause an insulation failure of the coil 
thereby deteriorating reliability of the variable reluctance 
resolver. Although such protection structure is effective 
for a mechanical damage, it is difficult to resist severe 
environment such as water proof, vibration, and shock. 
[0005] Furthermore, in assembling a small variable 
reluctance resolver, there is no space for pressurizing 
and fastening the entire circular yoke member with eye- 
let, the yoke member being stamped out with the press 
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die, and no pressure-fastening force is applied to a tip 
peripheral rim of the fixed magnetic-pole tooth. There- 
fore, problems occur in that a gap is formed between 
the laminated yoke members of the stator of the variable 

5 reluctance resolver so assembled so that rust generates 
at the inner portion of the laminated bodies during op- 
eration for a long period, and also when the stator is 
magnetized or the rotor is rotated, the laminated bodies 
are vibrated to generate a noise. 

10 [0006] In order to solve the above problems, for ex- 
ample, a method of Japanese Unexamined Patent Ap- 
plication Publication No. 10-322944 is disclosed, in 
which a synthetic resin layer informed on a surface of 
the stator magnetic-pole assembly, and surrounds with 

15 the stator, and subsequently the windings are wound in 
order to solve the problems. However, problems remain 
in waterproofing, oil proofing, vibration resisting, and 
shock resisting. 

20 SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an object of the present inven- 
tion to provide a stator structure of a variable reluctance 
resolver having excellent waterproofing, oil proofing, vi- 

25 bration resisting, and impact resisting features. 

[0008] In order to achieve the above objects, in a sta- 
tor structure of a variable reluctance resolver according 
to the present invention, comprises: a stator core having 
a torus shape, in which a plurality of fixed magnetic- 

30 poles each having a fixed magnetic-pole tooth project 
toward the center of a circular yoke member, and a plu- 
rality of planar bodies are laminated; a first stator mag- 
netic-pole assembly including coil winding sections hav- 
ing the same shape and number as the fixed magnetic 

35 poles each having the fixed magnetic-pole tooth of the 
stator core, and a part mounting section for extracting 
stator windings; and a second stator magnetic-pole as- 
sembly including coil winding sections having the same 
shape and number as the fixed magnetic poles each 

40 having the fixed magnetic-pole tooth of the stator core, 
and including no part mounting section, wherein the sta- 
tor core is sandwiched by the first stator magnetic-pole 
assembly and the second stator magnetic-pole assem- 
bly from the both sides in a manner such that the fixed 

45 magnetic poles and the coil winding sections overlap to 
form a stator assembly; and wherein the stator assem- 
bly having the stator windings wound around the coil 
winding sections thereof is surrounded by a synthetic 
resin, wherein the synthetic resin surrounds the first sta- 

50 tor magnetic-pole assembly and the second stator mag- 
netic-pole assembly at the stator winding sections in a 
manner such that a surface at which the fixed magnetic- 
pole teeth of the stator core face a rotor is exposed, and 
a surface of the synthetic resin forms the same circum- 

55 ferential surface as the surface at which the fixed mag- 
netic-pole teeth face the rotor. 

[0009] In the stator structure of the variable reluctance 
resolver, preferably, the first stator magnetic-pole as- 
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sembly and the second stator magnetic-pole assembly 
include uneven sections for increasing a creeping dis- 
tance at a contact section relative to the synthetic resin. 
[0010] In the stator structure of the variable reluctance 
resolver, preferably, the uneven section for increasing 
the creeping distance is provided at the surface that 
comes into contact with the synthetic resin on overhung 
section for retaining the stator winding wound around 
the coil winding section of the stator assembly. 
[001 1 ] In the stator structure of the variable reluctance 
resolver, preferably, the circular stator core has a plural- 
ity of through holes along the outermost periphery of the 
surrounding synthetic resin. 

[001 2] In the stator structu re of the variable re luctance 
resolver, preferably, the part mounting section provided 
for the first stator magnetic-pole assembly, and the cir- 
cular stator core have a plurality of through holes, re- 
spectively, and the through holes are arranged at posi- 
tions where the through holes of the part mounting sec- 
tions correspond to those of the circular stator core. 
[0013] In thestatorstructureofthe variable reluctance 
resolver, preferably, the synthetic resin, the first stator 
magnetic-pole assembly, and the second stator mag- 
netic-pole assembly have almost the same thermal ex- 
pansion coefficient. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] • 

Fig. 1 is an exploded view of a stator structure of a 
resolver according to the present invention; 
Fig. 2 is a schematic view of a stator assembly ac- 
cording to the present invention; 
Fig. 3A is a front detail view of a first stator magnet- 
ic-pole assembly according to the present inven- 
tion, Fig. 3B is an enlarged view of A section in Fig. 
3A, and Fig. 3C is a side view seen from F direction 
in Fig. 3A; 

Fig. 4A is an enlarged view of a part mounting sec- 
tion 7 of the first stator magnetic-pole assembly ac- 
cording to the present invention, which is seen from 
V direction in Fig. 3A t Fig. 4B is an enlarged view 
of an overhung section seen from D-D* direction in 
Fig. 3A, Fig. 4C is an enlarged view of the overhung 
section seen from W direction in Fig. 3A, Fig. 4D is 
an enlarged view of the overhung section seen from 
B-B' direction in Fig. 3A, Fig. 4E is a view of the 
overhung section seen from C-C direction in Fig. 
3A and an enlarged view of G section in Fig. 3B, 
and Fig. 4F is a cross-sectional view taken on line 
M-N in Fig. 2; 

Fig. 5 is a rear detail view of the first stator magnetic- 
pole assembly according to the present invention; 
Fig. 6 is a front detail view of a second stator mag- 
netic-pole assembly 6 according to the present in- 
vention; 

Fig. 7A is a view seen from K direction in Fig. 6, Fig. 



w 



15 



7B is a view of the overhung section seen from D-D 1 
direction in Fig. 6, Fig. 7C is a view of the overhung 
section seen from W direction in Fig. 6, Fig. 7D is a 
view of the overhung section seen from C-C direc- 
tion in Fig. 6, and Fig. 7E is a view of the overhung 
section seen from B-B' direction in Fig. 6; 
Fig. 8 is a rear detail view of the second stator mag- 
netic-pole assembly according to the present inven- 
tion; and 

Fig. 9 is a view of the stator core 1 according to the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS . 



[0015] An embodiment of the present invention will be 
hereinafter described in detail with reference to the 
drawings. Fig. 1 is an exploded view of a stator structure 
of a resolver according to the present invention. In the 

20 drawing, a circular stator core 1 is made of a soft mag- 
netic iron plate such as a silicon-steel sheet similarly to 
the conventional art. The stator core 1 includes a circular 
yoke section 2, a plurality of fixed magnetic pole sec- 
tions 3 projecting toward the center from the yoke sec- 

25 tion 2, and fixed magnetic pole teeth 4 each provided at 
a tip thereof. The plurality of stator cores 1 are laminat- 
ed. 

[0016] A plurality of stator-magnetic-pole-assembly 
fixing holes 203 provided at the stator core 1 penetrates 

30 in the laminated stator cores 1 . A synthetic resin 201 
penetrates in the stator-magnetic-pole-assembly fixing 
holes 203 to fix a first stator magnetic-pole assembly 5 
and a second stator magnetic-pole assembly 6 to the 
stator core 1 by surrounding them in such a manner that 

35 will be described later. The synthetic resin 201 is made 
of a material having a thermal expansion coefficient of 
0.00003 cm/cm/°C such as a PBT glass (30%). 
[0017] The first stator magnetic-pole assembly 5 and 
the second stator magnetic-pole assembly 6 are made 

40 of, for example , the material having a thermal expansion 
coefficient of 0.00003 cm/cm/°C such as a PBT glass 
(30%), and include coil winding sections 10 having the 
same shape and the number as the fixed magnetic-pole 
section and the magnetic-pole tooth of the yoke mem- 

45 ber. The first stator magnetic-pole assembly 5 has a part 
mounting section 7, and the second stator magnetic- 
pole assembly 6 has not the part mounting section 7. 
The stator is assembled in a manner such that the lam- 
inated stator cores 1 a re sandwiched from the both sides 

so by the first stator magnetic-pole assembly 5 and the sec- 
ond stator magnetic-pole assembly 6, and fixed mag- 
netic-pole teeth 4 provided for fixed magnetic-pole sec- 
tions 3 of the stator core 1 and the coil winding sections 
10 of the first stator magnetic-pole assembly 5 and the 

55 second stator magnetic-pole assembly 6 are over- 
lapped respectively. 

[0018] Two part-mounting-section fixing holes 401c 
and 401 d provided for the stator core 1 penetrate in the 
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stator cores 1 so deposited. By surrounding the first sta- 
tor magnetic-pole assembly 5 and the second stator 
magnetic-pole assembly 6 with the synthetic resin 201 
in such a manner that will be described later, the syn- 
thetic resin 201 penetrates in through holes 401a and 
401 b provided at the part mounting section 7 to form the 
entire stator so that the part mounting section 7 is fixed 
to the stator core 1 . 

[0019] A stator winding (not shown) is wound around 
each of the coil winding sections 1 0 of the stator assem- 
bled as described above by a predetermined method, 
and ends of the winding are connected to the part 
mounting section 7, and are fixed to the first stator mag- 
netic-pole assembly 5 and the second stator magnetic- 
pole assembly 6. Subsequently, the stator is surrounded 
by the synthetic resin 201 in such a manner that will be 
described later. An exposed part of the part mounting 
section 7 is sealed with a potting agent (indicated by 
numeral 70 in Fig. 2) that is a material having a thermal 
expansion coefficient of 0,000046 cm/cm/°C such as an 
epoxy resin. 

[0020] Fig. 2 is a schematic view of a stator assembly 
20 in which the stator of the variable reluctance resohver, 
which is formed as described above, is surrounded by 
the synthetic resin. The stator assembly 20 is formed by 
sandwiching the circular stator core 1 made of the soft 
magnetic plates from the both sides by the first stator 
magnetic-pole assembly having the part mounting sec- 
tion 7 and the second stator magnetic-pole assembly. 
[0021] In Fig. 2, the stator core 1 and the first stator 
magnetic-pole assembly 5 and the second stator mag- 
netic-pole assembly 6 that sandwich both ends of the 
stator core 1 are surrounded by the synthetic resin 201 
in a manner such that surfaces of the magnetic-pole 
teeth 4 of the stator core 1 , which face the rotor, are 
exposed. The first stator magnetic-pole assembly 5 and 
the second stator magnetic-pole assembly 6 are con- 
nected with the synthetic resin 201 surrounding them 
while penetrating in the plurality of through holes 203 
provided for the stator core 1 . 

[0022] Tip portions of the fixed magnetic-pole teeth 4 
of the stator core 1 face an outer, surface of the rotor 
(not shown) provided at an inner side of the stator as- 
sembly 20. The synthetic resin 201 forms the same cir- 
cumference surface as the tip portions of the fixed mag- 
netic-pole teeth 4 and the tip portions are not covered 
with the synthetic resin 201 . 

[0023] In addition, the synthetic resin 201 comes be- 
tween the windings of the stator assembly 20, in which 
the stator windings are wound to fix the stator magnetic- 
pole assembly in such a manner that will be described 
later. 

[0024] The interior of the part mounting section 7 is 
not covered with the synthetic resin 201 , into which the 
potting agent is injected to seal the exposed part thereof 
as described above. 

[0025] Wire rods 204 are extracted from the part 
mounting section 7, into which the potting agent is in- 



jected, and can be connected to the outside. 
[0026] There are provided the plurality of stator-mag- 
netic-pole-assembly fixing holes 203 (only one is 
shown), which penetrate in the stator core 1 and the sta- 

5 tor magnetic-pole assembly (not shown), and the syn- 
thetic resin 201 surrounds the stator core 1 and the sta- 
tor magnetic-pole assembly (not shown). 
[0027] Rg. 3A is a front detail view of the first stator 
magnetic-pole assembly 5; Fig. 3B is an enlarged view 

io of A section in Fig. 3A; and Fig. 3C is a side view of the 
assembly 5 seen from F direction in Fig. 3A. In Fig. 3C, 
a surface on the Z side is a rear, for sandwiching the 
stator core 1 . 

[0028] The through holes 401 a and 401b penetrate in 
15 the part mounting section 7, at positions corresponding 
to the outside of the circumference of the 1 first stator 
magnetic-pole assembly 5. The through holes 401 a and 
401b also penetrate in the deposited stator core 1. By 
surrounding the first stator magnetic-pole assembly 5, 
20 the stator core 1 , and the second stator magnetic-pole 
assembly 6 with the synthetic resin 201 , the synthetic 
resin 201 comes in the through holes 401a and 401b to 
fix the part mounting section 7 from the both sides of the 
stator core 1 . 

25 [0029] The first stator magnetic-pole assembly 5 in- 
cludes uneven portions 411 for increasing a creeping 
distance. The uneven portions 411 for increasing the 
creeping distance are provided at a surface that comes 
into contact with the synthetic resin 201 surrounding sta- 

30 tor windings 206 of overhung sections 412 for retaining 
the stator windings 206 wound in the stator assembly 
20, that is, the front side of the first stator magnetic-pole 
assembly 5. 

[0030] Figs. 4A to 4E are enlarged views of parts of 

35 the first stator magnetic-pole assembly 5. Fig. 4a is a 
view of the part mounting section 7 seen from V direction 
in Fig. 3A; Fig. 4B is a view of the overhung section 412 
seen from D-D' direction in Rg. 3A; Fig. 4C is a view of 
the overhung section 412 seen from W direction in Fig. 

40 3A; Fig. 4D is a view of the overhung section 412 seen 
from B-B' direction in Fig. 3A; and Fig. 4E is a view of 
the overhung section 412 seen from C-C' direction in 
Fig. 3A and an enlarged view of G section in Fig. 3B. 
[0031] A gap in microns possibly generates at the 

45 contact surfaces of the first stator magnetic-pole assem- 
bly 5 and the second stator magnetic-pole assembly 6 
with the synthetic resin 201 because they are made of 
different materials even if surrounded by the synthetic 
resin 201 . Water or the like permeates into the gap to 

so generate rust in the laminated stator cores 1 during op- 
eration for a long time. In order to prevent the permea- 
tion of water, the overhung sections 412 provide the un- 
even portions 411 for increasing the creeping distance. 
[0032] Rg. 4F is a cross-sectional view taken on line 

55 M-N in Fig. 2. As shown in Fig. 4F, the uneven portions 
41 1 are provided on the contact surface side of the syn- 
thetic resin 201 surrounding the stator windings 206 of 
the overhung sections 41 2 for retaining the stator wind- 
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ing 206 wound in the stator assembly 20. 
[0033] In Fig. 4F, the stator windings -206 are wound 
around the coil winding sections 1 0 of the stator assem- 
bly 20 in which the stator core 1 is sandwiched from the 
both sides by the first stator magnetic-pole assembly 5 s 
and the second stator magnetic-pole assembly 6, and 
which are surrounded from the both sides by the syn- 
thetic resin 201. The fixed magnetic-pole teeth 4, the 
first stator magnetic-pole assembly 5, and the second 
stator magnetic-pole assembly 6 form the same circum- 10 
ference surface, facing a direction J of the rotor (not 
shown), and the fixed magnetic-pole teeth 4 are ex- 
posed. 

[0034] Fig. 5 is a rear detail view of the first stator 
magnetic-pole assembly 5, in which the through holes '5 
401a and 401b penetrate. The rear surface of the first 
stator magnetic-pole assembly 5 has not the uneven 
portions 41 1 , on which the stator core 1 is provided in a 
manner so as to be sandwiched with the second stator 
magnetic-pole assembly 6, as shown in Fig. 4F. 20 
[0035] Fig. 6 is a front detail view of the second stator 
magnetic-pole assembly 6. It has the same structure as 
the first stator magnetic-pole assembly 5 shown in Figs. 
3A to 3C, except parts shown in Figs. 7D and 7E, and 
except for having no part mounting section 7. 25 
[0036] Fig. 7A is a view seen from K direction in Fig. 
6. In the drawing, a plane Z is a plane that comes into 
contact with the stator 1 . Fig. 7B is a view of the over- 
hung section 41 2 seen from D-D' direction in Fig. 6. Fig. 
7C is a view of the overhung section 412 seen from W 30 
direction in Fig. 6. Fig. 7D is a view of the overhung sec- 
tion 412 seen from C-C direction in Fig. 6. And, Fig. 7 
E is a view of the overhung section 412 seen from B-B' 
direction in Fig. 6. Figs. 7D and 7E show the same parts 
in Figs. 4E and 4D, respectively. In Figs. 7D and 7E, 35 
overhung sections 80 and 81 are provided so that the 
stator windings 206 are not disengaged from the over- 
hung sections 412 of the second stator magnetic-pole 
assembly 6. 

[0037] Fig. 8 is a rear detail view of the second stator 40 
magnetic-pole assembly 6, in which the through holes 
401a and 401b penetrate. The overhung sections 412 
at the rear of the second stator magnetic-pole assembly 
6 have not the uneven portions 411 , on which the stator 
core 1 is provided in a manner so as to be sandwiched 45 
with the second stator magnetic-pole assembly 6, as 
shown in Fig. 4F. 

[0038] Fig. 9 is a view of the stator core 1 , which in- 
cludes the circular yoke section 2, the plurality of fixed 
magnetic pole sections 3 projecting inwardly therefrom so 
radially, and the fixed magnetic pole sections each pro- 
vided at the tip thereof, and the plurality of stator cores 
1 are laminated. 

[0039] The plurality of stator-magnetic-pole-assem- 
bly fixing holes 203 penetrate in the circular yoke section 55 
2. The plurality of through holes 203 are arranged along 
an outermost periphery 1 00 (shown in broken line in Fig. 
1 0) of the surrounding synthetic resin 201 . The first sta- 



tor magnetic-pole assembly 5 and the second stator 
magnetic-pole assembly 6 are at the inside of the out- 
ermost periphery of the synthetic resin 201 and are sur- 
rounded by the synthetic resin 201 . 
[0040] The two part-mounting-section fixing holes 
401c and 401 d are arranged at positions corresponding 
to the through holes 401 a and 401 b of the part mounting 
section 7, and penetrate in the laminated stator cores 1 . 
[0041] In order to surround the stator assembly 20 
formed by sandwiching the stator cores 1 with the first 
stator magnetic-pole assembly 5 and the second stator 
magnetic-pole assembly 6, a molding die (not shown) is 
formed, to which the synthetic resin 201 is injected from 
an inlet of molding die", and is cooled underpressure. In 
this case, no pressurizing and fastening force is applied 
to the stator cores 1 relative to the first stator magnetic- 
pole assembly 5 and the second stator magnetic-pole 
assembly 6, so that a gap generates at the stator of the 
variably reluctance resolver so assembled. In order to 
solve the above problems, the stator cores 1 have the 
plurality of stator-magnetic-pole-assembly fixing holes 
203, which penetrate in the laminated stator cores 1 . 
[0042] The stator magnetic-pole teeth 4 of the stator 
cores 1 are deposited between the first stator magnetic- 
pole assembly 5 and the second stator magnetic-pole 
assembly 6, and the stator assembly 20 is surrounded 
by the synthetic resin 201 as shown in Fig. 2. In this 
instance, the synthetic resin 201 penetrates between 
the coils 206 of the stator assembly 20, fixes the first 
stator magnetic-pole assembly 5 and the second stator 
magnetic-pole assembly 6, and fixes the stator magnet- 
ic-pole teeth 4 of the stator cores 1 from the both sides. 
Furthermore, the synthetic resin 201 penetrating in the 
through holes 203 of the stator cores 1 from the outer- 
most periphery of the first stator magnetic-pole assem- 
bly 5 and the second stator magnetic-pole assembly 6 
fixes the first stator magnetic-pole assembly 5 and the 
second stator magnetic-pole assembly 6 by sandwich- 
ing the stator cores 1 from both sides thereof. Accord- 
ingly, even if a stress is applied so that the outermost 
periphery of the first stator magnetic-pole assembly 5 
and the second stator magnetic-pole assembly 6 deflect 
due to change in temperature, the first stator magnetic- 
pole assembly 5 and the second stator magnetic-pole 
assembly 6 pull against each otherto prevent deforming 
thereby preventing permeation of water. In addition, as 
described above, the synthetic resin 201 , the first stator 
magnetic-pole assembly 5, and the second stator mag- 
netic-pole assembly 6 are made of the material having 
the same thermal expansion coefficient of 0.00003 cm/ 
cm/°C such as a PBT glass (30%). Accordingly, it pre- 
vents generation of the gap between the synthetic resin 
201 and the stator cores 1 arising from difference of ther- 
mal expansion coefficient due to change in temperature, 
and prevents the permeation of water. 
[0043] The stator structure of the variable reluctance 
resolver according to the present invention comprises: 
the stator core having a circular shape, in which the plu- 



5 



BNSOCCIO <EP 



12117B2A1J_> 



EP1 211 782 A1 



10 



9 

rality of fixed magnetic-poles each having the fixed mag- 
netic-pole tooth project toward the center of the circular 
yoke member, and a plurality of planar bodies are lam- 
inated; the first stator magnetic-pole assembly including 
the coil winding sections having the same shape and 
number as the fixed magnetic poles each having the 
fixed magnetic-pole tooth of the stator core, and the part 
mounting section for extracting the stator windings; and 
the second stator magnetic-pole assembly including the 
coil winding sections having the same shape and 
number as the fixed magnetic poles each having the 
fixed magnetic-pole tooth of the stator core, and includ- 
ing no part mounting section, wherein the stator cores 
are sandwiched by the first stator magnetic-pole assem- 
bly and the second stator magnetic-pole assembly in a 
manner such that the fixed magnetic poles and the coil 
winding sections overlap to form a stator assembly; and 
wherein the stator assembly having the stator windings 
wound around the coil winding sections thereof is sur- 
rounded by the synthetic resin, wherein the synthetic 
resin surrounds the first stator magnetic-pole assembly 
and the second stator magnetic-pole assembly at the 
stator winding sections in a manner such that the sur- 
face at which the fixed magnetic-pole teeth of the stator 
core face the rotor is exposed, and the surface of the 
synthetic resin forms the same circumferential surface 
as the surface at which the fixed magnetic-pole teeth of 
the stator core face the rotor. Therefore, there is no need 
for a protective cover made of an insulating material 
such as a resin; consequently, problems such that a 
claw of the protective cover is inserted in a slot section 
round which the coil of the stator magnetic-pole assem- 
bly is wound to damage a coating of the coil, causing an 
insulation failure, can be solved. 
[0044] In the stator structure of the variable reluctance 
resolver, the first stator magnetic-pole assembly and the 
second stator magnetic-pole assembly include the un- 
even sections for increasing the creeping distance at the 
contact section relative to the synthetic resin; conse- 
quently, permeation of water into the interior can be pre- 
vented. 

[0045] I n the stator structure of the variable reluctance 
resolver, the uneven section for increasing the creeping 
distance is provided at the surface that comes into con- 
tact with the synthetic resin on the overhung section for 
retaining the stator winding wound around the coil wind- 
ing section of the stator assembly; consequently, the 
molding die for surrounding the synthetic resin can eas- 
ily be manufactured. 

[0046] In the stator structure of the variable reluctance 
resolver, the circular stator core has the plurality of 
through holes along the outermost periphery of the sur- 
rounding synthetici resin, and is sandwiched from the 
both sides; consequently, the drawback such that a gap 
is formed between the planar bodies of the stator core 
to generate rust in the planar bodies during operation 
for a long period can be eliminated, and problems such 
that when magnetizing the stator or rotating the rotor, 



the planar bodies are vibrated to generate a noise can 
be solved. 

[0047] In the stator structure of the variable reluctance 
resolver, the part mounting section provided for the first 

5 stator magnetic-pole assembly, and the circular stator 
core have the plurality of through holes, respectively, 
and the through holes are arranged at the positions 
where the through holes of the part mounting sections 
correspond to those of the circular stator core; conse- 

10 quently, the part mounting section provided integrally 
with the stator magnetic-pole assembly can easily be 
mounted. 

[0048] In the stator structure of the variable reluctance 
resolver, the synthetic resin, the first stator magnetic- 

15 pole assembly, and the second stator magnetic-pole as- 
sembly have almost the same thermal expansion coef- 
ficient; consequently, the troubles such that a gap is 
formed between the synthetic resin and the stator core 
because of the difference of a thermal expansion coef- 

20 ficient due to the change in temperature so that water 
or the like permeates can be prevented. 

Claims 

25 

1. A stator structure of a variable reluctance resolver 
comprising: 

a stator core having a circular shape, in which 

30 a plurality of fixed magnetic-poles each having 

a fixed magnetic-pole tooth project toward the 
center of a circular yoke member, and a plurality 
of planar bodies are laminated; 
a first stator magnetic-pole assembly including 

35 coil winding sections having the same shape 

and number as the fixed magnetic poles each 
having the fixed magnetic-pole teeth of the sta- 
tor core, and a part mounting section for ex- 
tracting stator windings; and 

40 a second stator magnetic-pole assembly in- 

cluding coil winding sections having the same 
shape and number as the fixed magnetic poles 
each having the fixed magnetic-pole tooth of 
the stator core, and including no part mounting 

45 section, 

wherein the stator cores are sandwiched by 
the first stator magnetic-pole assembly and the sec- 
ond stator magnetic-pole assembly in a manner 
so such that the fixed magnetic poles and the coil wind- 
ing sections overlap to form a stator assembry; and 
wherein the stator assembly having the stator 
windings wound around the coil winding sections 
thereof is surrounded by a synthetic resin, charac- 
55 terized in that: 

said synthetic resin surrounds said first stator 
magnetic-pole assembly and said second sta- 
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tor magnetic-pole assembly at said stator wind- 
ing sections in a manner such that a surface at 
which said fixed magnetic-pole teeth of said 
stator core face a rotor is exposed, and a sur- 
face of said synthetic resin forms the same cir- 5 
cumferential surface as the surface at which 
said fixed magnetic-pole teeth of said stator 
core face said rotor. 

2. The stator structure of a variable reluctance resolv- 10 
er according to Claim 1 , wherein said first stator 
magnetic-pole assembly and said second stator 
magnetic-pole assembly include uneven sections 

for increasing a creeping distance at a contact sec- 
tion relative to said synthetic resin. 15 

3. The stator structure of a variable reluctance resolv- 
er according to Claim 1 or 2, wherein said uneven 
section for increasing the creeping distance is pro- 
vided at the surface that comes into contact with 20 
said synthetic resin on overhung section for retain- 
ing said stator winding wound around said coil wind- 
ing section of said stator assembly. 

4. The stator structure of a variable reluctance resolv- 25 
er according to any one of Claims 1 to 3, wherein 
said circular stator core has a plurality of through 
holes along the outermost periphery of said sur- 
rounding synthetic resin. 

30 

5. The stator structure of a variable reluctance resolv- 
er according to any one of Claims 1 to 4, wherein 
said part mounting section provided for said first 
stator magnetic-pole assembly, and said circular 
stator core have a plurality of through holes, respec- 35 
tivefy, and said through holes are arranged at posi- 
tions where said through holes of said part mount- 
ing sections correspond to those of said circular sta- 
tor core. 

40 

6. The stator structure of a variable reluctance resorv- 
er according to any one of Claims 1 to 5, wherein 
said synthetic resin, said first stator magnetic-pole 
assembly, and said second stator magnetic-pole 
assembly have almost the same thermal expansion 43 
coefficient. 
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